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deg.C, it has high compatibility, many kinds of boards can be used for it. 



(57) Abstract: 



PURPOSE: A solenoid inductor including an 
air core and a magnetic core is provided to 
have no limit for length and to be 
manufactured simply. 

CONSTITUTION: A method for an air 
solenoid inductor comprises following 
steps: a board having conductive lines on 
its upper surface is prepared{S1 Step); a 
three dimensional bridge mold is formed on 
the board by MESD (Multi-Exposure and 
Single Development) process(S2 Step); an 
iron bridge is formed on both the three 
dimensional bridge mold and the board(S3 
Step). The method for solenoid inductor 
having magnetic core consists of: a board 
having conductive lines on its upper 
surface is prepared(S1 Step); a sacrificial 
layer is formed on the board(S2 Step); the 
board has magnetic core(S3 Step); the 
three dimensional bridge mold is formed on 
the board by SD(Single Development) 
process(S4 Step); the iron bridge is formed 
on both the three dimensional bridge mold 
and the board(S3 Step). The solenoid 
inductor has iron bridge which has both 
conductive lines and conductive posts in 
one body and which has no limit for length. 
As all processes is undertaken below 120 
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^eiikoiE 213921 EbsjAi Hisgjgi 



120E 01^21 Xi^Oll/H E+^2J 3x^ ^£2| 5SmIXI±M ME IIH Ei y ^ &gJ2| = ^ E^M 0l§E[ ZlBtl S30II 2j6HAi ^ S3 sj^ <=>^£Ilf 

o>,^ ^a_^ §. ngoi- ^ u|so^ gejjoj ^|^^^ oi^siQ 3xf?i ^?22j #aii^oiE ei^ai e^ai^ h j a -I2£ ^i^a^ i^soi ow 

AISICH 2iCh £ ^32| HI 1 ^A| 01! Oil Ctfs^, C}§ ir_^ ^ &^ ^^g0|| 2I6HAJ 3xfgj HSIXJ IEI |^o[2 Eil ^A|6K^, EE S^M 
1! Eii ii^OI y^Oil 2|6H ESdi iJ&i^^MI, Hr^SI S2£0I e* e*ll£J ^ M3dX|g BH2J ii^ £S 3^0\\M 

2ba e ^shi hi 2 gAi on oil a>^^, ssaixi^e^ o\^o\& m&mm M^mo\ x>£ 30m ms^ ^aivoin °j^eh§ Hi^a. s ^321 

HI 3 ^'A| Oil, HI 4 S 'AI Oil S HI 5 4'AI 011 Oil ©so*, HI 3 Ml 2^ E^ CHOI 5^§1 EgJ^o^Mi U0IB] HI^OI Sife H^XIS 

01, i^oii^ ^oi£i Hieioi sto^Ai ^oiM msafe ^eiikoiE pj^eie His^a. 

□fiE 
E1 

ES2| ^B© 

E 1c £ e-S2| b^5|£[ HI 1 MM Oil CHI OfM g^jl ^eilinOlE 2]^E|2| gj^lE; 

E 2a LHXI E 2e^ ^ ^S2| HI 1 ^A| 011 Oil CQH g^j^ #mI^0|E 21^6121 Hl^ 

E 3a UiXI E 3cb ^ ^SOII df^ 3xF§! ^£2J SSmIXI^^ EH Ely 5§i UEiy ES; 

E 4a UiXI E 4f^ ^ ^§2] HI 2 S 'A| 011 Oil WB THg 30iM LH56fe # M l^0|E 2!^£|2] Hl^ 5§E; 

E 5^ 2f3| Xi2|d fl Al^Oil CH^ HSm|X|^M2| filtf UE|y DcViH; 

E 6a Si 6b^ ^ ^S2J tiH*3j£h HI 1 ^Al 011 Oil GftElAi HI^E S^jl^ ^eiliOlE 2J^EH2| ^Af S» ^019^1 A^; 

E 7a % 7b^ S ^g£| Ut3S|e HI 2 ^A| Oil Oil caeiAj HI^S XI ^ 301g USSfe ^ai^OlE 2i^Q2j SX> gOlS^ A^; 

E 8a UiXI E 8c*r ^ ^S°J U^2|& HI 3 ^A| Oil CHI WM U0I2J HI El 01 H51XIM HI^SPI ?|§> ES; 

E 9a UiXI E 9db £ s h S2| U^5!§| HI 4 *JA| 0j| Oil WE}M ^0|2| HI^OI Sl^ H^XIM Hl^oPI ^i^l EC|^ ^S^f^ £3; 

E 10a ^ 10b^ S &S2I mm^m HI 5 ^Al Oil Oil W&M HI 3 Ml^ =^#2| E§ gtOI ^OISJ HI^OI giiz: «^!Xie HI^6PI 9I& a Jgl 
^S6fb ES; nan 



(19) CHffEl^SISKKR) 
(12) S^H^SISM(A) 

(11) S^HeS ^2000-0019683 

(43) 20001304^15^ 



WIPS PIView 3.0 



- SE 11£ £ gg2| b^3& XII 5 011011 ttfei X||5f@ "5! XI SOI 21 XII&OI &°&M XI £j LHSeffe geilinOlE &i^P2J ^ 

A| 2X1 eDIS2S! Ar£!0|P. 
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^S2J^A||g!^g 

^8fc 8 3 £0f°| §2H}|£ 

S iS§ ^£IIEOIE 2J^EH2J S^dl^(monolithic) XIIS&SOII 3S0I0I, ^ol 3x[Sl IEHSOII 3|^2| S3 E^£l 

&| OlSjg ^aiinOlE ei^6IM yeff 3»S OFOI H^OUt ^ (micromachining) D\^m H&Zi\0\ SitEl*! ^'2S Xll^Sffe CHI a» 51 

oi a. 

8IB.^2S, 2J£!Elfe XI « S! ^0"^2} Q\mo\ S3| ^Xl (passive electrical component) g2| smolW. S3IOJ|b|XI2f XUIOIIUXIM A1 

s s^oH m ^ oh son se^i. xpi p^asi gpi/^is she, ^Ei^/omia mm uai Aigsii} sap. oia» e>^a= ?ui AiwKmacro w 

orld)0UH Dl¥^ ^3I^0IE ^EHM 3IXIIQ SAP. 012^ °tCH HEH2I 3OJ0II Sdl ^OhAi tjlHI 4* SAEH^, MZJ\ g 

eJ^^^S 2PI *l^01, 2^1^ 6H^0| a 31 GQIgOIP. 

naai, 2^ 231/XPI £XIM ^± E^r S3(integration)mafe £jCU°] ^ Ail Oil g>£ S3 ojch E| (integrated inductor)01l SACHAIiir ^dlEOlE §EH 
31- 0*y, 01 oh P (meander) Err ±H| ^(spiral) ^EH°J SJ£J El (planar inductorpf 01^12 Si CI. i?J 3|£2| B**t£! eiXH21 S3 

ti^ #5heoie ei^Eisf 3xim ^zm e^ai^ s^sspi^ oh^ oi^^i coiEoia. 

1995t^ 121 26UX^ 011^. P. »S£I(S. D. Chandler) S Oil ^il mo\B 0\mW^ mm XII 5,478,773 1996^ 8§i 13^XFS OhOI. Of! OJ . S£I0^(I. 
A. Koullias) s Oil Til mo\>B Ol^e^ mm XII 5,545,916 ^ 1997^ 6^ 3^X^M 31I0I. bl. OII4Hbl(K. B. Ashby) sOll^l mo\& Dieg^ ^5| XII 
5.635,892 ^Oilb ^ail^OIHl ei^POjl b\o\\M &D\2\21 m&0\ ^Xi6^| ^ Oi XI ^ S3 PJ^EIi XII^S^ ^SOI JW A| S bF 2iP. 

1997t3 81 12^X1^ S. XI. »SU (M. G. Allen) eoil^ll mO\B Dl&g^ ^dl XII 5.655,665 sOilfer £2^3} 2*3* 0I°HCH2| ^EH^ /H^ jHxI- 

MZmOl S^OI^-OieHCH(toroidal-meander) ^EUSI 2J^&M XII 2 6^ gTSOl ?HAI£IOI 2iCI. 01 g*SS A|g6^ #2| ¥WPr ¥3P 
Si XllSlorHfe Xll^^l^m ^^'OICHAi XII3S £301 ^SorOJ, X\g 3 DIM ^HAI Mg6H0^ 61°^ ^PFoH^^(GHz) CH^HI 

mm ei&jEi^^ ai§§ ^ sia^ xii^oi 2ip. 

oi^eioii oiq^^ ^ai^oiE 21^BD\ 21^E\0\\ CH6H ^Xl£r §rS^, 3^21 ^ ti^ £2 del 01 3?Ji XfXIoPI OH ^ Oil Sfg 

^^tOil ^ ei^^^M ^AlOil 9ie3f2| ^1^ Ale ^(parasitic capacitance)^ S3 ^ ^ejlinOIHHI &3 0II bl6HA| S0|^ S 

&! ^ 3^ Oil 4^^^^ ei^e^M gX\m ^ 2iPfe SSOI SAP. 

1998t^ 11011 iigf eOl IEEE Transactions on Components, Packaging, and Manufacturing Technology-Part C, Vol. 21. No. 1, 26^011 ^Sel 
M Surface Micromachined Solenoid Inductor for High Frequency Applications" dfb fe^Ollfe ^aiinOIH ei^EiM 2^£l^ Xll^of^l 
9ISHAI J\m CHcJOII OrOIBSCHAiy D\^m M^m (MPr THAIS bl SAP. 6PI SejOil Or = 2, M&I0IQIH MH(polyimide mold)M 

oi a a eg MgoHAi ^aiinoisi ei^PM xii^or&p. nanu, 01 xii^ «ai §?j Ti^e b.^shai Aiga^o°^, oh #oip mi°i 

M m^I, 3PJ1 S^slAi^lb £§01 fi^PSP. SE si , OH SOIP #£|0|0IE 1E2I 2^ gfi^ dPI (EH @ 0)1 , Xlli £§01 

mot: BSI TIXIH SAP. 

CCrPAi, §P 2^t£l±i XJIS U JS2S 3xfS! ^Xlfe ^ai^OIS ei^PM 9^6K)1 ^^t!- ST|^ ^^Xl Srfe Q^TI CH¥ 

an sap. 



^901 OI^HXI T|^2j M 

^ ^TI2f e2H2i ^XilSM oH^SPI &m SI#S g ^goj s*h° £^(alr core) Xf^ 3 CH (magnetic core) M LUSaife ^ai 

^OIE ej^ErlM tJIQ ^BoH XII5& 4= SA^ SeilinOlE £i^EH2l S^dl^i XII 5 ^1 Xil£6^b 510IP. 

S ^921 PE ^aiinOIH XII ^ £§£] 1012 XH^g SI <Mg|^ SA^ i§l TH^SH^AM e^rS ^^12 ^cl ^11 S^A|3lfe 

Ql SAP. 
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s sed^ ijoisj wieJ-oi ^eiikoiE °}z*&m mzmt qi sici. 
ire ^^{^ sgm^i ?imot, e igg, 

#011 d^ E2£!0I §£9 DI&M Qfeshfe BJKSI): 
&3I 3I& &0II 3x^ *3dXI MEM ^^6^ B3KS2); SJ 

» 3x^ «5!XI IE &01I *^!X|M B?II(S3)M S»8ffe ^BIIEOIE 2i^6|2| S^ai^ Hl£ SSS 



^oii es^oi u^e j\mm otmtt= e^ii(ssi); 
^ni :>i& ^oii m^mm samfc &mss2); 
m\ d\e goii.ag aot« g^mfe B3i(ss3); 
£Pi ?ie #011 3xf§j msxi mzm ussfe eai(ss4): ^ 

D\B §J 3xfg! S^!XI ME &0II 3** H^!X|S ggSlfe B3I(SS5)M S&flte, XI g ^0\m LH56ib gfillEOlE £]^Ei2| 2fe£l^ HIS 

oioK §¥B esii sastoi e g*9£i uigssei ^ai oiime eq gAiisi asms aim ira. 

E 1E S g*32| Ut&2!e» HI 1 *JAI Oil Oil 0}^ S£U 33IE0IE 2J3E12] EJxilEOIC}. £ 18 S56f3, g HI 1 MM OllOII/dte ^eilEOlE 

ej^ El (10)1 fc»R £S£(12):0f 3^ H5!X|(14)2| UVOi »IS»Q. OlffH, M3!X|(14)te © SxllM OI^CHS! £2 S±^(16)2f & 

" £2<!d(18)S S»»Ch £2 5^(16)2} E2£(18)£ BgJ2| *j6H E£r ^28H S3 Oil 2J6HAI £xf*<o^ g^p. 

£ 2a LHXI £ 2e^ & ttS°| HWS|e HI 1 fi|A| Oil CHI HfE i^lEOlE em El SI Hl^ SSEOICK £ 2a UXI £ 2efe £ 1011 £AIS 

^21IE0IE °)^EH2j 3!<M g^U2j B^f UEftdCf. 

£ 2a LHXI £ 2eM g ^g2| dfBS|& HI 1 gAI Oil Oil US'SgSI iieilEOlE ej^EH(10)£| HIS 2>B8| tfgffCh 

2XH, £ 2aM §£SfS, £¥0ll 200 A ^M°\ E|Em(Ti)Hf 2, 000 A ^fl||2| ^dl(Cu)^ OI^CHS HI 1 Ml SL h 3^#(22)8 gsf© ^IB(20)e SblffCf. 
Cf^Ollfe. 5 2il III (photolithography) I§I 0|g6W HI 1 MISJ ^^#(22) feh Oil ° k 20/^21 ^0|£J SSaiXI^M DHEIUAOI dl^ 

R £S<y ^£(24)M ^^e.K^. 0|0|A|, d^ M£(24)0II °)oHM HISI^ HI 1 MIS! ^^#(22) ^ Of I ^PEIM £fe ¥S5H £ 

S(0|oK ^ £S0|£f Hif)8F01 ° k 10/^Sj £0|2J d^ £3^(12)M ISSia. S ^S°l HI 1 ^Al Oil CHI >H = 3^01 £2^01 m& ^dl 

m d^ £2^(12)21 Hl^^ A[§6IS2U, Cf^ S^£ AlgOl ^SfCI. d^ E£jd(12)# ^Ollfe, O^IB 1^ ^^1 gHIM Mgo^OI 

dFR £2<M M£(24)M HI^§[D. 

£ 2b 1 &£6fS, oPIOIIAI ^Si 3x[^l BHEiy »aOII 2j6H/d 3X}^! "SXI M£(26)M ^ 90/Jn2| ^JW|S| HSSIIXI^^S 0I88KN §^ 
3xfg| «^!X| M£(26)^ ^ 40/^21 fe0|2| HI 1 dICH #(via hole)(28)2f 2f 40^21 ^0|2J £2<M g^(29)M 3xf^H^ »SSQ. 

^1I^6HA] £ 2cS B^2J ?£| MA\mO\ X-j^Oil^ HI 1 til Of #(28)M XH9I/H £2 H^M(16)S §^6IH, 0|*0||b ^£l 

£S0I ^¥ £2d S^(29)M tneiAl £2 5^^(16)21 yxMI &Q. D^OII^, £ 2d Oil UEftH d^2> ^0| ^d| S^E^i ^I^^E^ SS 

AI^Ai gf=2j £2 H^M(16)2J y& £^ ^0[ 3^£|Oi ^¥ £2^(18)^ l^S^i 6112, H 13}^Ai £2 S^e(16)» ^¥ £2 

<y (18)01 » gxjiei M^X|(14)S 1^5f£^ ©O. PiOllb, £ 2eOII UE>y d^2f ^Ol SSeilXl^eg OI^OIS 3X\m HSiXI mE(26)(E 2b 

oh hie M3i &s enis Afgoioi Hi^mn, 2*z\m z\ohm hi 1 miss ^^#(22)21 i^i 011^5^ s^s #ai£oi£ oj«6h( 

10)S HI5&Q. 

Ol^Ollfe, U\R £2<y(12)3f «^!X|(14)2| 531 MSof^U ^MW CHoPI ^6HAi g(Au) £^ M2| ^25H £^M ^A|^ 4 s 2i£01, 01 

irai d^ £2^(12)31 S5dxid4)2i ^mm ^api ?iohai ^^i^ oiise ttAiv ^£ sici. ae. d^ ESfi!(i2)a s«xi(i4)« 

SSoPI fis#o^Ai M£|0|0|£M 2l5^U, ^¥0IU, OI^SJ^^R. §Sf9| £fe §1 e^AliJ ^ 2iQ. 

£ 3a UiXI £ 3cb S ITS 01 3xfS! ^S2| H^ailXl^e g §i UEIH! EeoiCf. £ 3a LHXI £ 3efe £ 1011 EAI9 ^5UI£0| 

£ £!^E|2j 5j<M mU2J BSf UEiyiCf. 

£ 3a LHXI £ 3cM SSmOl d[2f 3x^S «5!XI M£(26)M g^oPI ?ie 3x^ IIHEiy ^S. ^, S ttBOU (HE Cli klSBi^ 

S (Multi-Exposure and Single Development; MESD)2J g§§ ^SelP. 01 OH 5 ? ^§21 tt^ej §d| S HISS Ahgo^OI 3xf2! 

smaixi^M mem £}i ^ &mo\a. 01 ssaiMnaHni i§§ e^moi, ¥ §■ 01&21 ssoi^ai mss^ 

2|2|2| SSO^aOil CH5H m\ QB E^^E^ Cli E^M ^ Aim 01 #21 SMBHXI^MOH 3x^21 SHI ^(latent image)M mgzl 

e^ ^y^jei i§§ isi *jai 3xf^i ^§ ssaixi^^ §c f §^©cf. 

B!X| E 3aM SrSma. HI 1 MI2J ^^#(22)21 d^ ESfl(12)0l 1^£ICH 2ife 5|&(20)0ll 5M£ilXl^eg £SofJ2 1,500rpmOII/H 0.5^^ ±E! 3 
g(spin coating)^ ^AlofOI 90/^i ¥WI2J S£SilX|^H^(30)e ^xjdlM S ^SOIIAIfe SlI^^AfOII 2|§HAI Aieeei ^ 

^(positive) S^aiXI^Mej A29262 HIM# SSaiXI^^^^ AfSSO. 

^xH£Pi ^y^oii^, ^¥ saa(i8) nnee mse hi 1 sso^3(32)m Mgmoi ^ 40/^21 ^ois ui ^2i<y kii ^aisesmi, ^^oii e 

^£101 ^¥ £Sd ^Z!(29)M ^^m^lll ¥^0il ^¥ £2<y SHIS^(34)e aflSCf. OlffH, ki S0|^ 01IMMCH Eg AI20H 2J6HA1 S10I 
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a§2§ £ 3bs ^56^, £s h^m(i6) m^m mss! xii 2 sso^H(36)g A^sfoi s£aixi^^^(30)2i ut&toixi 2%\ xf2j<y kit ^ai 

^2SAM, ^*0i| §!&£l0i Xi( 1 U\0\ B (28)01 1 ¥^0il blOi 8 SXH9^(38)e gSe*D. 

£ 3cS §rSo>£. 1xf % 2X\ Xf2j<y'£^0| iy SS3!Xl^egj( 30 )- 15| ^^ 6K )1 &¥ £2£ SXHS^(34)3f b|0i S &XHS^(38)§ XIIZH&H 
SMi, £S£ S^(29)HI X11 1 tilCH ^(28)M 3xf^3H^ U1S£! 3xFgj «*!XI ^£(26)M U^S^I £Ch 

§!S, S^§! bi2* 38 1» % 2x* £g £Ai§ UWOI/H. XII 2 SS0^a(36)B At 8 8101 S £611X1^ est (30)21 bfRWXI 1» XF2J£ k§§ ^A|ot 
3 XII 1 fiS0f£3(32)S AfSSfOj 2* 40^21 S0|£ 2£f XfSJtf ^jAI» ^, ££31X1^^(30)^ iffl e#SK)| 3ftS! ££!X| g£(26)M S 

£ 5^ m\ Qm X*2ld £© AlZIOil CH& £M£ilX|±M2j e# UEItH 3EHH0IQ. ^, ipfll© £fc AZ9262 S £31 XI Oil 2J 

31 221 Xf2J<M gAIShSM S?, S14r AI^Oll 0}^A1 S££1IXI±M2| ^MJ\ 0\%D\\ &o\t=3im 4j£3£S SOJ^Q. £ 5011 UEffc* dt 

2f HOI. BTE &2| !ng2g 5£BIIX|±eo| U\^J)\X\ ^ 2ife ^2 Oil, £21 i£*°^ S 01^X1 £^8F04 CH 01^21 §!&0il£ 

ej§§! ^121 ssejixi^MM ^§4 simm m 4= 21a. oiae* m&m o\mti& sstfe 2^01011 cn§9b £§ Aizie 2 ^ 2in, e& Ai^e 

5i6f^ CHI 2iCHAi 5§ Ot ^(process margin)M 4* 22 }l SQ. 

£ 6a SI 6b S ^£21 bUJSIS! XII 1 4JAI Oil Oil W&M X||»S 3£j« Heil£0|£ 2I3E12I EI} §10193 MSOIQ. £ 6aM b^ 
£S£(12)8 15/*» =J||o| :?£|0|3. 5^ H5lXI(14)fe 75/an2| fe0|2| UfflOICL £ 6bS b*R £2£(12)E ^ k 10/an ^ffl|2| ^EIOI 

S5!XI(14)fe Sf 80^2] feO|2J ?£|0IC*. 

£ 4a UIXI £ 4fb S ^92| XII 2 ^A| 0j| Oil Xf^ 30iM LHSSte #eil£0|£ 2i^a2J »|^ g§£0IQ. 

eiXI £ 4am S58tS3. £ H E ^°J b[&5|"e «l 1 ^A| Oil CHI /H £ 2aM S&mW bt2f ^01, ^¥Oil 200A ^M°\ EIEIfe(Ti)3f 2,000A ^M9\ 

^£l(Cu)S 01^015! HI 1 M|^ S^^(22)e S«f© 3I&(20)M Sbl& ^, SS£|^3aHH| 5§i OigofO* Xil 1 Ml 2^ ^^#(22) ^Oil ^ 20^n2| 
0I2I SSeHXI^^e 2i5l2 EHEiy 81-01 btR £S<M M£(24)M g^8H2, OICHAi b^ £Sd M£(24)0il 2|SHA| ¥fi XII2I& XII 1 fk\% 

^^#(22) ^Oil =?Eim £^8h01 2| lO/um£] ^0|2J btR ££j<y(12)M S^^CI. 

□MOilfe, SMSilXI^^Ai ^^Oll sj^^o^ a.2| jj^a sjA*j#(40)M ° k 20/^2] ^2HIM DHEiy&Q. 3gj ^Oilfe, Xil 1 ^#(22R 
¥3«l % XH^M 3>fe XII 2 MI2U: S^#(42)M 3I&(20)2| 29 ^Oil §^AI2JCI(£ 4b §5).. 

^Oil^, XII 2 MIS^ ^^#(42)2| ^¥Oil ^ 35^» <=JH|o| xf^ 301 M£(44)M EHQyShOI i^oHl, Xf^ 301 M£(44)0il 2I6HAI ^£15! ¥=§ 
XII2I& «| 2 MIS! S^#(42) ^Oil £^g ^AlQtOI ° k 20^i°] ^^|2j XF^ 30i(46)# ^^^D. OlOQi, ^ &S2I Xil 2 ^A| OIIOIIAIfe Xf^ 301(4 
6)2J XH^SAH U^(Ni)M Atg8ta£U, UH^(NiFe)^ QE Xf^ Atg§H£ ¥^6ID. D§2Sb, X}^ 3CM M£(44), XII 2 Ml^ 

#(42)2| iJ¥ ^ sj^#(40)M ^Xf^o^ XII^&Q. 01 CH, «J^#(40)0I Xll^g£^MI X>^ 301(46)2* £Sd(12)0l OI^@a(£ 4c 



£ 4dS S58tS, S §2J b^^!& XII 1 41 A| Otl CHI /d £ 2bM &£8f01 bt2f ^01, ^ 90^2J ^7«|2j HSSIXI^^M OlgotOI 3x>^ 

XI M£(26)M g^&a. OICH/H, ^ ^S2J b^5|& XII 1 £A| Oil Oil Af £ 2c % 2dS S58K)i bt2f ^OL B^2| ^PEI £Si ^AlotOI 

^^XI(14)M S^&CKE 4e ifi). 3 a *OII, £ 4fOII UEiyi b>2* aoi 3x^ M5dXI M£(26) S HI 1 MI2! S^#(22)2| ^¥1 XII^S^, Xf 
^ 30I(46)M LHSm^r #2il£0|£ eJ^EH^I XJI^SCf. 

£ 7a S 7b S ^§21 b^2j^ XII 2 ^Al Oil Oil a>£fAI XII^S Xf2 301S UiSoh^ ^£ll£0l£ ei^Ei2J ^AF S» ^OIS^ AtSOIQ. 7a^ 2:1 
UEItH 30I2, 7b ^ t^l/^l 8IIE1 UEftH ^OlCf. Ol AtSMOilAi bfR £S^(12)3f ^5dX|(14)^ ^£IS 01 ¥01 XI 2iI2, XI ^ 3 
CH(46)b UiS Ol^OIXi 2iQ. 

£ 8a UiXI £ 8c^ ^ ^S2| b^2|& XII 3 ^A| Oil Oil W&M ^0|2| XII^OI 2ib ^ 3^XIM XII^8PI ?l& ° 0 f SI £S8^ £^0|C|. bh 
2f^g S ^S2| fl| 1 ^A| Oil * XII 2 ^A| Oil Oil «5!XI(14)^t £^2| ySOII 2|6HAi g^£l^l U^0\\ 3 ^OIOII SiOiAi XII^OI 2iM 

^ 2iP. OIEH& fll&M SiOPI ?|8HAi £ 8a UIXI £ 8c0il UEiy M£% y 4 2iCf. 

2JXi, £ 8aM S56I9, S ^S2| b^S|© XII 1 ^Al Oil Oil Ai £ 2b M ^>EotO| bfSI 3xFSI «^X| M£(26)3h 1^9 3l&(20)2j S^Oil 

xii 1 mis! E^m(22)n} mm® % iumm ^ xii 3 mis? s^#(50)e e^Amci. 01 cm, 3xts! h^ixi ^£(26)21 «se sai^i ^^loii p^te 

§£S 38PI OH SOil Xil 3 Ml 5^ ^^#(50)0! g*TSX| S^^D. SUI^t I (thermal evaporator)^ 3 ¥011 ^o| £J3rCK 

□ §2^ £ 8b M S58fS, B1J2I S6H £51 ^A|8tOI £501 £!S§JOII DCfEfAl, £5 5^01 XII 1 b|0| S(28)M xH^ ^Oll^ ^¥ £Sd S2«29) 
2] b^ROil XII 3 MIS! 5^^(50)g BU^II 9Q. 01 OH. 3xfS! H5dXI M£(26)2J sl^^OII 91^ XII 3 MIS! 5 ^#(50) 2J ^^fe 2^1^°^ 9^3 

£J CH S6H £501 ^CHUXI SfeD. 0|^, £5 ^¥ £S^j gZ!(29)2] b^Oil g^EI XII 3 MIS! 5^^(50)21 ^¥ S^ilOllAl gg8> 

31 ttHSOII £S 5^^(16)21 £3^(18)01 & gxllOIBAl ^01 Oil XII&OI 21 b 5^ M^!XI(14)S ^^SMI SCh 

OICHAi, 3XfS! ^^!X| M£(26)M XII^E, 3xfSl «^!XI M£(26)2| 5i^¥0il 2i0 XII 3 MIS! 5^#(50)£ SJHI Xll>i£i9Ai ^0|2J Xil §10 1 Sife 5^ 
H51X|(14)3h HI5SQ(£ 8c &S). 01 ^SI XII 1 41 AI Oil ^ Xil 2 41 AI Oil Oil ^§612, ^012] Xli&OI Slfe #ail£0|£ 2i^EI§ XIRS 4^ 2iCf. 

£ 9a UIXI £ 9di=r ^ ^S2J b^5«& XII 4 ^A| OjlOil 0}B\M U0|2| Xil 2! 01 gi^ 5^ ^5dX|M Xtl^SPI 9\& £QB °o f Si ^Sol^ £90ID. 

SI XI 9aM S^me, S &S2J WBqe XII 1 4IAI Oil Oil Ai £ 2bl SS8 r 01 ^St! b*2f 3Xi§! M^!XI M£(26)^h 3IB(20)OII Xil 1 b|01 

^(28)21 tomiM 1Xf 5^ £ii 4JAim0l £S S^M(16)M ^^§!P. 

aeoiib, :>i£H2o)2j ssoii xii 1 mis! 5^^(22)111 m&m % xh^m m= xii 3 mis! 5^#(50)§ s*wiacK£ 9b srs). oioh, xii 3 ^ai oil 

01IAI2} §^8i>il 3xfS! «5!Xi ^£(26)2i ^28 SAP* 4-3011 S£S ^oi^l Cffl^Oll, Xil 3 MIS! 5^S(50)0l g^£JX| S^O. 

^I&K20)2J HQOII XII 3 MIS! 5^#(50)S e^AlEJ^Oilfe, 2^ &m £51 ^A|8f01 £S<y(18)S ^^§!D. Oltffl, 3XfS! H^!X| M£(26)2i SI 
&¥01l Xil 3 MIS! 5^#(50)2J 2^1^25 B<M£|Oi 2i£HS SSH £501 ^OIUXI &£0t, £5 5^E 4r¥ £S<^ SLK29)2| b^Oil 

Xil 3 MIS! 5^#(50)2| 2 Xil Oil AI ^§8PI Hi S Oil ^ Of Oil Xil §101 Slfe ^¥ £S£(t8)e S«8^I SCf(£ 9c ST3E). 
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. CI g Oil, 3X^ **!XI 3£(26)B HIZH3IS, H5dX| gE(26)2| s|&¥<HI 2i@ HI 3 M|£ 3^B(50)£ Sfll HI^SSAI HOIS] *j|^0l gj£r 

££!XI(14)2| HI £31 BUCKS 9d 01 HI 1 MAI Oil SI HI 2 MAI 01 Oil 3SS>9, IJ0I2J HltfOI ^EIIEOIE £J^EIM 4> 2i 



£ 10a * lObfe S U9S| UtBSie HI 5 MAI Oil Oil W&tt Xil 3 Ml 2! S^SSI EM 2101 a 01 SI HlehOI gife «5c!X|g Hl^oPI 9IS ^Si 
MS6lfe £B0|CL £ 10a g 10bM S3E8^ ( 3xl§i S^XI ME (26) 2] SgAI SJSi^S] gS*0il gjfe HI 2 blOi S(52) M0|0j| ^}|S| HI 3 b|Oi B(5 

4)m oi& ggoKQ, oiboi &¥ Es<y (29)011 ^jshai qiejehi hi 1 ss 0^3(32) as hi 2 ssa^a(36)B tDoeci 01 an 21 si 

a^SI 8W0II Sife HI 2 blOi S(52)0|| 1^£J^ ES S±e( 16 ) fe ^eilEOlE ejeieiOII SSte s^on jiojaiElt bl^ ES<y(12) 9|0|| B£EI£4 
Slfc Oil. ^S| HI 3 dIOl M (54) Oil Sgflfc »3H OIBSI CHOI £^( 56 )i= £2^(12)^ 3SIS 2^(58) ^ CHI sbsiji ea. 

01(0. CHOI S±J=(56fe SCI 21 E2£(18)e AS §2} XIXICH <*t*B}B B B, H2IIE0IE °J^EHOj| oS±= 2#|0||^ 3 1 01 o I XI &feCI 0|£M| 
, E2 2^M(16), CHOI 5^^(56) ^ £Sd(18) £^ & BXIIOI&AI a0|2| Xjl&OI gi^ ^ S^XI(14)M H|Sfr» 4* &3{| SCI Ol ^SI 
HI 1 MAI Oil 91 HI 2 MAI Oil Oil 5j§6f9, IJOISJ HI^OI gj^ ^aiEOlE 2J^EIS His*& 4* SIP. 

£ 11£ S B9S| UIB3& HI 5 MAI Oil Oil 0181 HI^S 2E^AJ t*&i X | aOISI fl|&0| giHEM XI £ 30jg LHSol^r ^3!E0IE gJSiEISI ^ 
A| SXI e!OI3*i AI20IP. E 11B bIR £ad(12)3* £3!XI(14)fe £^ OI¥CHXj 2iH, flg 3CH(46fe UBS 0|¥01Xj a 

P. OlttH, 3^ £«XI(14)S| UOIfe 280^101 CI. 



B32| 331 

B6» H>21 BOI, S £3S| MAI 041 M Oil 01^2, E^ X|^ 30^ LHSSfe ^BIIEOIE SJ^EIS S^dl^! g*±]o^ HI^SOII A1 

, b^si 3xig ^52] sseiixi^M ie nHEiym egjsj e^m oigafw es s^msi ^¥ es^oi ^ e^iiei ^^xn a^s^SMi 
. eausi ^is^^ his^ oiaae 3»a ^ssj naiEoiE qj^ehm sschi sishai hi^ ^ gi^i tmsoii. b^ a:nsi ai^if b^oi §r 

S3IS ^ 2iCI. 

HI 3 Ml 5^ Efe CHOI 5^§i EgJlf S^Oll^ a0|S| HlfhOI gi^ H^XIM ^ 9XQ, D\\QJ\. SSEI^DeHEl, E^ ^ 

SJ E^ ^§01 XIS(120E OlSOOIlAi OI^O^XIE^, □^^SJ Affi ^ 2i>il 3^2 S3 Sl£ (compatibility)^ TOP. 

^^ioii/dfe s ^ssi m^^m mai oiib &2moi Msmsxi^, oh^^i^^o^si &sxi^ spisi mm s?si s?ioii ^ixhh s ^ssi m 

^ ^ g«o^« Q SCHUXI g^LHOilAI S iSI P^ol^l ^§ ^3AI^ ^ 0I6H& 4- ^0|C|. 

(57) S^Sj g?| 
1 . 

BOII bIR ES6jOI ^l&M Oie^fe B5fl(S1): 

»^l ^ie ^011 3XIS! J^^!XI §E1 ^^61^ &3«(S2); SI 

^^1 ^ie % 3x|g| M^XI ME &0II H^IXIM &3I(S3)M 5^61^ #£1IE0IE ei^EiSI S^ai^ HI 5 

S^W 2. 

HI 1 t^Oil 2iOiAi, ^Ol B?l|(S1)0IIAife, £P| PIS ^Oil HI 1 MISf S^^M e^£.^ 5SE|^DeHEI I§§ OlgolOI &^| HI 1 MIS! ^Oll 5 

ssixi^mm DHaysioi biR E2<y mem g^sioi. gi\ biR ESd ^eoii s]6Hai hisi^ m^i hi 1 mi^ ^oii 

^§SJ i^H S5H E^ ¥S6H ESofOj bFR" ES^i S^SIfe 31 ^S2§ 6fe M9IE0IE ei^QSI S^dl^ UI2E 

3 . 

HI 2 BTOII SiCHAH, ^^1 HI 1 M|^ 200 A ^JWISj £|Elfe(Ti)2l 2,000 A ^})||S| ^ai(Cu)^ 0l¥OIS! 21 ^§£§ 8fe ^aiEOlE &J^E|S| 

E^ai^ hi ^ ^e. 

S^S 4. 

HI 2 BOII 2i0i/d, ^Ol B^I(S2)0ilAi^ ( a^j ^jj ! M jo> m\ b ^ £2 ^0| J\m &0U SSeilXI^MS E58H2 ±E 3U(spin 

coating)^ MAI8I01 ^§ ¥fll2j SSaiXl^es|§ BBtt* §xH£IB 6hCN , B5I ^xHdl^l ^y^OII^, ^« £2 d3 DHeoi HI 1 SIO^B 

M Ahg6K)1 4:§S| ^01^ 1X1 X|S]£ E^S MAI&OSMI, ^°01l 2*^E|Oj ^¥ E26j l^SI^I^ ¥S0II ^¥ ES6j SJHS^M 

H. £2 HHeOI Ml 2 5§0^3I AfgaiOt «5| 5S5IIXI^^^2| bl^^lXI 2^ X|2J<M e^m mai&esmk ^*chi ^^eich blOi 

soi 1 ^mm uicH e &his^m ugsioi, 2x1 x>sj<m ^^oi ^01 ssaixi^^^e e^^j ^^sioi &01 es^ shis^^ ^01 bi 

01 B SXHS^M HI^&ESAM, ^^21 ^>0| blOi 11 3x^^o^ 3 x|§j «^!X| MEM U3oK= 21 ^§25 ofe £211 

EOIE oiqh ^ oj 2 ^£|A. 

5. 

HI 2 SOII 9iO\M, &^jl(S2)0ilA1^, ^Ol HI 1 Ml SL h «P| bl^ E2<y0| J\ & &Q\\ SS^IXI^Mg EHSIH ^SJ 3g§ M 

AlolOl ^§ ¥^IS| SSaiXl^ea,^ BBfi.^ IxHdlS 6104, ^Ol m*\Z\D[ m^mOtt^, ES EH@0I HI 2 SMOI^BM Mg6K)| & 

SMfillXl^emoj ojo^xi 1X1 X|2J6j kgf BAIBSSMI. ^^011 S^£|0| b|Oi 101 1 ¥^0il blOi m SHIS^B BB»H. ^> h ¥ E£!d DH 
SOI 1^8 HI 1 ££0t£3B M£o\0\ ^§S| ^01^ 2Xh XlSJd t§i BAIB2SJIH. ^^Oil ^^EiCH fe^ ES<M gei§ «^0j| ^ 

¥ E2£j SHIS^M ^^aiOl, 2X\ XlSId E^OI Bt+ ^^1 5£SIXI^eo|- 9§hej g^ SK) j tj| oj g gXHS«3| ^Ol ESd SHIS^ 
B HI^&E^Mi, 401 blOi S3I ^Ol ^¥ ES6j §2.^ 3X|^!^E^ LH5^ ^Ol 3^Sj H^!XI 1EI l^olfe 21 ^§25 Sfe ^BilEOlE £] 
^QSj S^£H HIS »B. 

6. 
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. »!4Sife5 SOII 2iCHA1, £DI &5tl(S3)0»/dfe. &3I HI 1 Ml 5^ ^Oil £32J S^M 2 6H Eb ^26H E^ShOI » S CHI te »5| bICM 8 

I xH*IAI £51 5^e§ S£6H3, 01^ Oil b &3| S^2J E^OI £P| &¥ £££ C&BIAI £P| £2 5^M2| &¥^ yX|}| B[0\, 

. HI Em Eb ¥26H 52i ^I^^I2S &mM3\M gf^2| £OI ££j 5^M2] #31 &3I S^2| ESOI &MS\0\ £££ 

m ssswona, n gajsw £2 5^2* &31 &¥ Es<yoi e ssiis oi^b azsixim ggsfoi. aeoiib &}| 3^si msxi ie 

S S?3I gHI£ Hi:HSH2 ^a|g ?|8HAI &3I HI 1 MIS£ ^^2] i¥l OHSShb 3§ ^§2£ 5 fi= geilEOlE 9J3EI21 2fe£|^j HIS 



IRS 7. 

XII 4 & SEb 5 S0|| 9lO\M, 1 931 (S3) Oil Alb, HI 1 MISL* &T0II £PI ±%2\ Eb ^26H E38KM XHeoilb £>0| dlO| g 

I XH^JAi EE 5^11 SS8[2, Ol^Ollb &3| = ^21 E^OI £>0| &¥ E2£ §2*M (HBIA1 &}| £2 5^2] &¥£ yxMI &D\ 2^ 
2J S6H Eb ¥2§H £Si £!£!AI^AI g*=2| feOI £2 5±M2| £>OI &¥£ S^2] E^OI MS. 21301 #31 ^ ¥ 

m m&ow\ am, n im^Ai &:>i es s^sj &31 &¥ E2<yoi & sx» oi^b s^ h^ixis aeoiib ^pi 3^^ «^xi me 

S ^1 gHIS HIZHaHI ^d|S ^|6HAI HI 1 S^#2J ^¥1 01IS8H2, dhR £2<M:Df &3I ^ «^!X|21 521 fitS^U 

¥»IIS CH6PI 9I8H/H ±§2| ^^2| ^S6H ESM ^A|6^U Eb ±§2| Sill e^A|3lb 31 ^§2£ offe ^ai£OIE oj^EHH] £^ai^ 

HIS »a. 
8. 

HI 7 SOII 2iO|A|, £D\ S^aoi SaiOIQIH, ^¥OIU, OI6hSf^^°|, ^dl^ ^ ^^o|o^ oi^CHS! 3125^8 ^121 3§ 

^S2S Sfe ^eilinOlE 2!^ EH 2J £^£|^ Hli ^g. 

9. 

HI 4 S SEfe 5 S0|| SICH/d. ^51 B7ll(S3)0IIAIfe, &D\ HI 1 Ml 2^ &OII ^§2J SSH SEfe ¥S6H £^oKX xH^OIfe &^l til CH § 

e XH^I/H £S i^6f2, Ol^Ollb ^l ^2| £^0| ^¥ £2^ S^M d}e|A| ^>0| £2 S^M2| yxMI 6hD| ( ^^1 5^ 

21 SoH £^ ¥S5H ESI 5!^A|^AI g^^2| &J\ £2 S^M2| ^,01 y^j &OI S^2| £^0| AIS 3^£|0I ^,UI £2<y 

g S^a^l 8^, 3 ^^M/H ^Ol £2 S^M2f &J\ ^¥ £SdOI & gXIIS 01^^ S^ H5!X|1 S^oKM, ClgOilb &3I 3xfS! M^!XI g£ 
M ^21 gHI^ HI716H) 2^1^ ^£IM ^\oWM HI 1 Ml Si" S^S2| i^l OjlSo^, ^Of b[R E2£Ilf 4>^l S^ H5!X|2| ^JWIg &SPI ^1 
6HAI OllSa ^Alohfe 51 ^§£5 mfe ^£ll£0l£ 2ISJQ2J £^£|^ HIS ^S. 

10. 

HI 4tEb5 SOII 910\M, B^I(S3)0IIAI^, &D\ 3x\& ^5! XI M£2| «2i HI2I& ^,0| ^IB2| &¥0II ^Ol HI 1 MI2! S^#3f ¥JHI 
S Hl^e ^fe HI 3 Ml 2! S^#M g^A|3IIQ, &^2| S6H Eii ^AimOi £^0I 5!^§0|| Wt&M £= 3^01, Ul CH SI xH?-IAI £2 

mm s^moi zi^oii^ ^»oi £2<y szf°j a^oii hi 3 mi^ s^^g &um ^¥ £a^ xh^zhi mn, ^^1 3xf§i « 

5dXI M£ S ^>OI 3xfS! «^!X| M£2| £|^¥0II ?|XIS ^>0| HI 3 Ml^ S^il &3HI HIIHS2SMI, ^>^l £S S^^Sf ^^| ^¥ £2<yoi & gxll 

oisai goisi hi^oi s^ ^?dxis msmt: 3§ ^§25 ^ai£oi£ ei^Ei2i £^ei^ his ^a. 
s^tr 11 . 

HI 4 » £^ 5 SOII aiOIAI, ^>0| &3l(S3)0ilAI^, 3xfS! H^XI lE^f H£9 ^| PI&0II ^>^l bilCH S2| feO|^XI& 1» S6H £^ ^26H 3 
^ £ = m ^^mOI £2 S^§1 S^ohH, ^^1 3X^ «&!XI M£2| *3I HI2leh ^^1 2I&2I fe^OII ^^1 HI 1 Ml 2^ S^^HI- ^^l ^ HI 

II ^fe XII 3 Ml 5L f S^#M g^A|3|3. ^>0| 3I& ^0j| 2xh 2SH Eii ^AI^OI £S0I S^gOII CD^Aj £S S^OI ^¥ £3^ S2il xH 
^^il mOI, &OI HI 3 M|SL> S^#2| ^¥ SxllOllAI &J\ £S ^§AI2J^, fe^l 3x}^ ^5dX| I£ §J ^Ol 3^gj «5dXl M£2| £|^¥0|| ?|x| 
@ ^>0| HI 3 Ml SL h 5^§I SDII HI^SEMMI, ^0|2J HI^OI gib =^ ^^!X|g S^5^ 31 ^S2§ 6^ ^£II£0I£ 2I^E|2| H^ei^i HIS 

12 . 

HI 2 S0|| SiOIAI, #31 B^I(S2)0||A|b, «5| HI 1 Ml°> ^^| d^ £2<M0I S^€l ^l& Oil S^ailXI^MM ES6H2 ^S! 2HI ^ 

Aim 01 ^§ ¥7HI2J 5SaiX|^^^M 94&9 s xH El M oh 01, &D\ mX^\D\ ^y^Ollb, ^¥ £2<y EH^OI HI 1 5§0^3I AfSShOI ^ 

§2] SOIS 1xf Xf2J<M Eg§ ^AISOMMI, ^^0|| @^£|0I ^¥ £2^ S^SMI^ ¥^Oil ^¥ £2<y SHIS^s S^6fH, £S H^M 

HH§1^ CH Dl HHSOI HI 2 5§0f^31 AhgohOI 5meilX|^M^2| d^R^XI 2xf Xf2J<y ^AISH^MI, ^Ol ES S^M 

DH^OII CHemOl ^91 3x[^j «^X| M£ 21 5|2|2| ot^pj 0 | CH SOI 1 ¥^3* fe^l CHD1 S^M HH&0II CflgmOl &OI bl CH §i Ah 01 Oil ?ix|6^ 

^!oi£ am 2i tii ch #oi m ¥^oii bi ch n sjh9^m§ sssnw, ^,^1 2xf xi2j<^ £^oi §y ^^i 5£eiixi^M°ie e&a ^^moi ^Pl 

££!£! SHig^il ^,01 d|Oi g SXHS^ea HI^S2£M|, ^,01 £2 HriM, CHOI ^ ^Ol &¥ £SdOl B BfllOieAl ^01 2] Hl^ 

oi gib feoi 3x^ M^xi m^m s^mb 5§ ^§°s ms= #eii£oi£ oj^ehhj £^ai^ his as. 

£198 13 . 

HI 2 SOII SLOlAi, 4p| e 511 (S2) Oil Alb, &D\ HI 1 MIS S^#3f 6PI bf^ £3^01 S^S &^l ^Oil SSdlXI^M^ £SSH1 ^E! 3gl ^ 

Aimoi ^§ ^j)ii2j sseiixi^emg ^x-idis moi, &oi uxan ey^oiib, £S s^m dh©^ choi s^m hh^oi hi 2 

0^31 AfgmOl ^>0| SM5ilXI^M°^2| b^^XI 1 Xh Xf2J<M kit ^AISHSMI, ^>^| £2 S^M HH^Oil OigohOI 3x[gj H5dX| ^£2| 

s)2i2i o^oii s^Eib bi ch aoi m ^01 choi hh^oii □mshoi ^01 dioi mm mo\q\\ s^ab ^oi£ mu2i *^ dioi aoi i ¥ 
^oii bi ch a sxhs^ss s^ahoi, ^¥ £2<y hh©oi hi 1 sioi^bi Afgahoi ^U2j i^ois 2xf xfsi^ e§i ^aish^mi, ^^oii 
e^rsioi ^¥ £s<y g^g s^oMi^ vsoii ^¥ Es<y sxhs^m s^am, ^pi 2x1- xF2id e^oi ^01 sseiixi^M^e g& 

moi ^,01 b|CH ^ SHiS^M2l ^^| £2<M gXHS«g fll^&SSMI. £PI ES S^M, ^Ol CHOI H^M £a< M 0 | e* Mx||0|9A| ^ 

0121 HI^OI gib ^Ol 3X121 «SXI IE! S38fb 31 ^§25 ofb M3IE0IE °J£|E|2| E^ai^i HIS 

s^ir 14. 

^Oil dhR £2<M0| S^€l PI&M O^ahb B3II(SS1): 

4,oi d\e &ou *\&mm s^mb &^(ss2); 

&}| PI© ^Oil Xl^ 30IS Sgohb &^l(SS3); 

^Ol PI& ^Oil 3xf£] «5!XI MEM S^ohb B^I(SS4); ffi 
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. m\ i\m sj &o\ 3»s h«xi ie goii 3^ tigm^ e^Ksssm seme ^ai^oiE ei^asj emai^i ai£ grs. 

§R8 15. 

a 14 eroii &oi/h, &:«(ssi)oii>dfe, &d\ &oii *i 1 misl> ssaianaiiii s§§ oiemoj xii i mi^ s^e &011 

ssaixi^eg 3io nHEiymw iei ggsuw, &3i am es^ a=ou °j8HAi pfas &j\ m 1 misj & 

16. 

xi is hchi sicH/d, £,01 e^i (ss3)oii/dfe. m&mm ^^i^ meiye*. xii 1 mik sue s xhh a 2 misl> 

£>0| 3|»2| S3 gOII g^A|9IH, X|| 2 MI2> &¥0II ±S X[£ 30i IEI EHEiymOl USShOJ, XF£ 30i H 

EOl) °18H/H ^filfi XII 21 & XII 2 MISJ Xf£ 3**£| 26H SE^ ¥26H £ii ^'AlohOI £g ^M°\ Xf£ 1^6f2 ^ 

21 X}£ 20i gE2| XII 2 MIS S^#°J ^¥ % £>0| SI^JSS »|}i5fb 31 ^25 6*fe £5||^0IE £]^Ej2J £fe£|±i 

xii 5 



£B 1 

10 




1? 
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